The selection of the ideal drainage procedure that can be combined with vagotomy has not been determined. The present work attempts to evaluate the effect of three drainage procedures on gastric acid secretion, fat excretion and absorption, when combined with truncal vagotomy. The drainage procedures studied were the Heineke-Mikulicz pyloroplasty, the Finney pyloroplasty or gastroduodenostomy, and the short loop posterior gastrojejunostomy.
Methods
It was a prospective study with randomization of the drainage procedures carried out on patients admitted to hospital for the surgical treatment of chronic duodenal ulceration. The following estimations were made pre-and post-operatively: Chemical frecal fat, fecal excretion, and absorption of radioisotope-labelled triolein and oleic acid, together with serum levels of lipids, the labelled triolein and oleic acid, and D-xylose. Gastric acid secretion was also assessed pre-and post-operatively following stimulation with pentagastrin intravenously.
Post-operative tests were performed at least six months after operation on patients who had negative insulin tests. Thirty patients were studied fully after their insulin tests indicated that total vagotomy had been performed. Fwecal fat and serum lipids: Both pre-and postoperative fwcal fat and serum lipid estimations were performed on out-patients.
For the isotope studies the thyroid gland was blocked with potassium iodide, 60 mg orally two days before the start of the test and one day after. Patients were starved overnight. At 9 a.m. 25 ,uCi of 1311-labelled triolein and 10 ,uCi of la2I-labelled oleic acid (Radiochemical Centre, Amersham, England) in individual gelatin capsules, and 10 g of D-xylose was given orally. This was followed immediately by a standard breakfast of 40 g of fat as milk and butter with 50 g of carbohydrate.
Blood samples were collected in plain bottles from the patient, fasting and at 2, 4 and 6 hours after administering the labelled fats. From these specimens the total lipids, consisting mainly of triglycerides, cholesterol and cholesterol esters, phospholipids and small quantities of free fatty acids were determined by the chromic acid oxidation method. Cholesterol was estimated by the 'Present address: St Mary's Hospital, London W2 technique of Zlatkis et al. (1953) , and the serum D-xylose by the bromo-aniline method of Roe & Rice (1948) . The quantity oftriolein and oleic acid labels appearing in the serum was also measured.
The total feecal output was collected for four days and homogenized. A 5 ml aliquot was taken for chemical fecal fat estimation (method of van de Kamer et al. 1949) , and a 4 ml aliquot used for estimation of absorption of the labelled fats. Gastric acid secretion was stimulated with pentagastrin 6 ,ug/kg per hour I.V. using a Palmer constant injection apparatus (Multicentric Study: Abernethy et al. 1967 ). Hollander insulin test: All post-operative studies were preceded by a Hollander insulin test (Hollander 1946) , and only those patients who had a negative response were included in the series.
After two 15-minute basal specimens had been obtained, 0-25 units of soluble insulin per kg body weight were given by intravenous injection. The test was continued for a further two hours. A positive response was taken to be a rise in the concentration of gastric acid of20 mEq/litre above the basal concentration in any two consecutive 15-min specimens following the injection of insulin. Satisfactory hypoglycemia was obtained in all cases (50 mg or less, Hollander 1946) .
Results
Clinically the effect of the operation on weight and bowel habit was similar although 2 patients with vagotomy and gastrojejunostomies occasionally passed loose stools. Table 1 shows the mean reduction and standard deviation in the maximal acid output before and after vagotomy and one of three drainage procedures, Table 2 the effect of the operations on the chemical fical fats and the amount of the triolein and oleic acid label appearing in the feces, Table 3 the means of the blood lipids before and after operation, and Table 4 shows the effect of the operations on the triolein and oleic acid labels appearing in the serum 2, 4 and 6 hours after administration. There was no significant change in the serum cholesterol or xylose before and after operation in the three groups. Wastell (1967) in dogs having pyloroplasties. An attempt was therefore made to obtain a stoma of uniform size. In the Heineke-Mikulicz pyloroplasty the stomach and duodenum were each opened for 4 cm on either side of the pyloric ring, and the opening sutured transversely with a single layer of interrupted catgut sutures. The gastrojejunostomy was a short posterior loop with the jejunum anastomosed to the most dependent part of the stomach. In this drainage procedure and the gastroduodenostomy an attempt was made to produce a stoma of 4 -5 cm overall length. Never- Lubran (1963) have shown that when there is a deficiency of pancreatic lipase, oleic acid absorption is normal but triolein uptake is depressed. The three groups showed no significant difference.
The serum lipids were also examined for evidence of malabsorption, although this depends on many factors including gastric emptying and intestinal motility and might well be abnormal. Again the serum lipids of the three different groups, and also the blood cholesterol estimations failed to reveal any significant difference.
Further evidence of normal absorptive functions of the small bowel among the present group of patients was confirmed by the serum D-xylose levels. Both the pre-operative levels and the postoperative levels at 2, 4 and 6 hours were similar and the peak uptake occurred at 2 hours, as in normal small bowel absorption (Benson et al. 1957 ).
The present investigation is based on a small group of patients but all have had complete vagotomies, determined by the Hollander insulin test. With the exception of a greater reduction in maximal acid secretions as a result of combining vagotomy with gastrojejunostomy, there does not appear to be any great difference in the three groups. Thus, from the data presented it would appear that a surgeon faced with a gross duodenal deformity can select the technically convenient drainage procedure without any particular risk of producing steatorrhoea or malabsorption of fat. Table 4 Effect of the three drainage procedures on triolein and oleic acid labels appearing in the serum (expressed as a percentage of the dose/100 ml) 2, 4 and 6 hours after administration Intubation of the second part of the duodenum provides a safe means of keeping the stomach and duodenum empty in the immediate post-operative phase of gastric and duodenal surgery. This form of gravity drainage avoids the need for nasogastric suction and is free from complication. The technique used in 150 cases of vagotomy, partial and total gastrectomy, since 1964 is as follows:
A Geary-Grant right-angled cholecystectomy forceps (Fig 1) (Figs 2 and 3) .
Kocherization of the duodenum helps the procedure and a purse-string suture of catgut at the point of exit on the duodenal wall ensures that the catheter is not inadvertently pulled out during operation. The catheter is further secured at skin level.
Electrolytic loss in the duodenostomy drainage has been biochemically insignificant and clinically of no apparent consequence.
